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Path Search Method for Weighted Graphs with Weight Changes
－Application and Improvement of AntNet－
Hideyuki SHIMAKAGE*, Takashi YAMAGUCHI**
Kenneth James MACKIN**, and  Yasuo NAGAI**
Abstract In this research, we applied AntNet to shortest path problems in weighted
graphs with weight changes. AntNet is a previously proposed method applying ant
colony optimization. In the AntNet algorithm multiple ants repeat the following steps.
First, each ant selects a path stochastically while referring to pheromone values from
the source vertex to destination vertex. Next, pheromone is secreted according to the
evaluation of each completed route. Through experiment it was verified that AntNet
showed strong advantage over compared methods in calculation time for very large
graphs. On the other hand, when the time interval between weight changes is
extended, over-maturation of pheromone trails caused the search route to be fixed,
leading to an increase in error. In order to overcome this problem, a new method to
improve the accuracy by preventing over-maturation was proposed. It was verified by
experiment that under the same conditions, the proposed method showed
approximately 3.89 times search accuracy compared to normal AntNet.
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図１．コストの変動する重み付きグラフにおいて最短経路が変動する例
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図2．蟻エージェントの探索（左図）と変数の更新（右図）
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図6．頂点数1000個、辺数4021個のグラフbにおける全探索とAntNetの探索時間
図5．頂点数50個、辺数270個のグラフaにおける全探索とAntNetの探索時間








































































グラフa 1.26ミリ秒 0.50ミリ秒 0.45ミリ秒
グラフb 8455.1ミリ秒 176.1ミリ秒 92.1ミリ秒
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図8．AntNetによって得られた解の近似比（重みの変動が2000世代間隔）
図7．AntNetによって得られた解の近似比（重みの変動が100世代間隔）
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図10．正規分布に基づき重みが変動した場合のAntNetの解の近似比
（1世代から30000世代）
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